EPOS2012 has better specificity compared to IDSA2012 for
diagnosing acute bacterial rhinosinusitis**
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Background: Acute bacterial rhinosinusitis (ABRS) is a subtype of acute rhinosinusitis (ARS). To prevent excessive antibiotic pres-
cribing, clinical criteria for diagnosing ABRS are presented in two major international guidelines from European Position Paper on
Rhinosinusitis and Nasal Polyps (EPOS2012) and the Infectious Diseases Society of America (IDSA2012). This study aims to assess
accuracy of these criteria.

Methodology: Patients with ARS were recruited. Clinical features were collected including discolored nasal discharge, facial pain,
fever, double sickening, symptoms persisting longer than 10 days, and elevated serum C reactive protein (CRP) and erythrocyte
sedimentation rate (ERS). Using middle meatal bacterial culture as a reference, accuracy of EPOS2012 and IDSA2012 criteria were
analyzed.

Results: Eighty-eight patients (age 43.2+14.5 years, 67% female) with ARS were recruited. Using the two criteria for diagnosing
ABRS, EPOS2012 and IDSA2012 have sensitivity of 50% (95%Cl: 38%-62%) versus 69% (95%Cl: 57%-79%), specificity of 63%
(95%Cl: 43%-79%) versus 46% (95%Cl: 28%-65%), and accuracy of 53% versus 63%, respectively.

Conclusion: Both EPOS2012 and IDSA2012 had modest accuracy. EPOS2012 had less sensitivity but a better specificity compared
to IDSA2012. This suggests that IDSA2012 diagnostic criteria may contribute to inappropriate use of antibiotics due to poorer

specificity.
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Introduction

Acute rhinosinusitis (ARS) is divided into acute bacterial rhinosi-
nusitis (ABRS) and acute viral rhinosinusitis'. Since it is difficult
to differentiate by purely clinical findings between the two sub-
types, this contributes to excessive prescription of antibiotics?.
The gold standard in diagnosing ABRS is to cultivate bacteria
from sinus cavities. This is not routinely performed because of
requirement for special staff, instruments, laboratory access,
time loss and significantly greater cost and lack of acceptance
by patients. There have been attempts by international groups

to establish guidelines for diagnosing ABRS by clinical features
alone including the European Position Paper on Rhinosinusitis
and Nasal Polyps 2012 (EPOS2012)™ and Infectious Diseases
Society of America (IDSA2012)®.

Current definition of ABRS according to EPOS2012 are: rhinosi-
nusitis is less than 12 weeks duration, with increase in symptoms
after 5 days or persistent symptoms after 10 days and at least 3
other symptoms and signs: 1) discoloured discharge (with unila-
teral predominance) and purulent secretion in the nasal cavity,
2) severe local pain (with unilateral predominance), 3) fever gre-
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ater than 38°C, 4) elevated serum C reactive protein (CRP) and/or
erythrocyte sedimentation rate (ESR), and 5) double sickening.
Current definition of ABRS according to IDSA2012 are: rhinosinu-
sitis with one of these three symptoms: 1) onset with persistent
symptoms lasting 10 days without any improvement, 2) onset
with severe symptoms, characterized by high fever of at least
39°C and purulent nasal discharge for at least 3 to 4 consecutive
days at the beginning of ilness, or 3) double-sickening after 5-6
days®.

Accuracy of the two guidelines in diagnosing ABRS should be
different. While EPOS 2012 guidelines will not diagnoses ABRS
for patients having symptoms for less than 5 days; IDSA2012
may suggests that some patients have ABRS if their initial
symptoms are very severe®. In addition, laboratory criteria are
only used by EPOS2012. EPOS2012 suggests elevation of serum
CRP and/or ESR should be a criterium for ABRS™". Our study
aimed to assess sensitivity, specificity and accuracy of EPOS2012
and IDSA2012 for diagnosing ABRS.

Materials and methods

Patients presented with ARS at the King Chulalongkorn Me-
morial Hospital, Sawanpracharak Hospital and Nakornpathom
Hospital during June 2015 to September 2016 were recruited.
Inclusion criteria were: 1) patients with ARS using a diagnostic
criteria recommended by the guideline of Acute Rhinosinusitis
by The American Academy of Otolaryngology-Head and Neck
Surgery”, and 2) age between 18-65 years. Exclusion criteria
were: 1) treated with antibiotics, corticosteroids, nonsteroidal
anti-inflammatory drugs for any cause within the past 2 weeks,
2) who had received paracetamol within 6 hours, 3) history

of ear, neck and nasal cancer, 4) patients who declined parti-
cipation. They were provided with all advance technical and
administration details and with ample time to ask questions
which included potential risks and benefits from the study. An
informed consent was signed by all volunteers. The study was
approved by the Institutional Review Board of the Faculty of
Medicine, Chulalongkorn University (number 112/58).

Clinical data collection including discolored discharge, facial
pain, fever, double sickening, persistent symptoms for >10 days,
elevated serum CRP and/or ESR.

Middle meatal bacterial culture were obtained endoscopically
and collected with a cotton swab and transported in media to
cultivate aerobic bacteria. Positive culture was reported if the
quantitative report had =104 colony-forming units per millili-
ter(5) or the semi-quantitative report stated heavy or numerous
growth. The sensitivity, specificity, and accuracy of the two crite-
ria were determined. We identified all bacteria cultured but we
also focused on patients who had positive cultures of four major
common pathogens (i.e. Streptococcus pneumoniae, Haemophi-
lus influenzae, Moraxella catarrhalis, and Staphylococcus aureus).
In addition, sensitivity, specificity, accuracy, and odds ratio of the

Table 1. Number of patients diagnosed as ABRS by using EPOS 2012 and
IDSA 2012 and by positivity of any bacteria using middle meatal bacte-

rial culture for diagnosing ABRS.

Diagnosing ABRS caused by any Total
bacteria
Positive Negative
culture culture
EPOS2012  ABRS 32 9 41
no ABRS 32 15 47
Total 64 24 88
IDSA2012 ABRS 44 13 57
no ABRS 20 11 31
Total 64 24 88

Footnote ABRS: acute bacterial rhinosinusitis.

individual criteria for diagnosing ABRS were assessed.

Statistical analysis

Statistical analyses were performed using SPSS v 17.0 (Statistical
Package for the Social Sciences, Chicago, IL, USA). A difference
was considered statistically significant when the two-tailed P
value was less than or equal to 0.05. A four-fold table test was
used to calculate for the sensitivity, specificity, and accuracy of
EPOS2012 and IDSA2012 in diagnosing ABRS.

Results

There was a total of 88 patients with ARS participating in the
study. There was 59 females (67%). The average age was 43.2 +
14.5 years. Duration of ARS was 15.3 + 13 days. The bacteria cul-
ture was positive in 64 patients (72.7%). Of the 64 subjects with
positive cultures, 31 (48.4%) had the common key organisms
causing ABRS: Streptococcus pneumoniae, Haemophilus influen-
zae, Moraxella catarrhalis and Staphylococcus aureus.
Diagnosing ABRS using EPOS2012 and IDSA2012 had overall
sensitivities of 50% (95%Cl: 38%-62%) versus 69% (95%Cl: 57%-
79%), specificity of 63% (95%Cl: 43%-79%) versus 46% (95%Cl:
28%-65%), and accuracy of 53% versus 63%, respectively. Data is
displayed in Table 1.

Diagnosing ABRS caused by S. Pneumoniae, H. Influenzae, M.
Catarrhalis and S. Aureus, had a sensitivity of 42% (95%Ci: 26%-
59%) versus 61% (95%Cl: 44%-76%), specificity of 51% (95%Cl:
38%-63%) versus 33% (95%Cl: 22%-46%), and accuracy of 48%
versus 43%, respectively. Data is displayed in Table 2.

When individual criteria used in EPOS2012 and IDSA2012
guidelines were analyzed, discolored discharge was the most
sensitive symptom (81%). Fever was the most specific symptom
(83% for fever > 38°C and 92% for fever > 39°C). When odds ratio
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Table 2. Number of patients diagnosed as ABRS by using EPOS 2012 and
IDSA 2012 and by positivity of S.pneumoniae, H.influenzae, M.catarrhalis,

S.aureus using middle meatal bacterial culture for diagnosing ABRS .

Diagnosing ABRS caused by key Total
bacteria
Positive Negative
culture culture
EPOS2012  ABRS 13 28 41
no ABRS 18 29 47
Total 31 57 88
IDSA2012  ABRS 19 38 57
no ABRS 12 19 31
Total 31 57 88

Footnote ABRS: acute bacterial rhinosinusitis.

was assessed, no significance was found for any criteria. Data is
displayed in Table 3.

Discussion

To the best of our knowledge, this is the first study assessing
sensitivity, specificity, and accuracy of the two international
guidelines. Our results found that IDSA2012 had better sensiti-
vity than EPOS2012 (69% versus 50%). Patients with symptoms
of less than 5 days, were diagnosed with ABRS by the IDSA2012
when their symptoms during the first 3-4 days were severe®.
EPOS2012 suggests that ABRS patients should have persistent
symptoms for at least 5 days, so that it becomes less sensitive.
However, IDSA2012 had less specificity than EPOS2012 (46%
versus 63%). This may be because IDSA2012 does not use
laboratory investigation as criteria. EPOS2012 is more specific
because the guideline uses all clinical presentations including
presenting symptoms (discoloured discharge, severe local pain),
examination (purulent secretion in the nasal cavity, fever), labo-
ratory (CRP, ESR), disease progression (double sickening) and a
duration of > 5 days".

Both EPOS2012 and IDSA2012 had modest accuracy. However,
in practice, sensitivity and specificity of diagnostic tool are more
practical. Suitable criteria for diagnosing ABRS require either
high sensitivity or high specificity. The clinical applicability of
our findings depends on how physicians aim to use the guideli-
nes. In case physicians would prefer a screening tool for diagno-
sing ABRS, IDSA2012 may be used. If physicians are looking for
criteria to appropriately select cases for prescribing antibiotics,
EPOS2012 might be more appropriate. The authors suggest that
EPOS2012 should be routinely used in clinical practice due to its
better specificity. The use of IDSA2012 in routine practice may

Accuracy of EPOS2012 criteria

Table 3. Sensitivity, specificity, accuracy, odd ratio of individual criteria

for diagnosing ABRS.

Accuracy Odd ratio

Discolored discharge 81% 21% 65% (0.316;];.67)
Severe local pain 59% 54% 58% (0617-73 45)
Fever > 38°C 5% 83% 26% (0.005.-215.20)
Elevated ESR/CRP 69% 33% 59% . 410']20. 99)
Double sickening 45% 67% 51% (0.612'_6:42)
Fever > 39°C 2% 92% 26% (o.o%];oz)

Footnote ABRS: acute bacterial rhinosinusitis.

contribute to excessive use of antibiotics. Physicians should be
aware of prevalence of ARS in the area especially when exposure
to predisposing factors of ARS, e.g. smoking is common in the
population. Increased prevalence may affect positive predictive
value of diagnosing criteria. However, increased prevalence
does not affect sensitivity and specificity.

The authors also analyzed the individual criteria for diagnosing
ABRS, although many of these criteria had been assessed in
previous studies. In contrast to other studies, we found that the
odds ratio was not significant for any individual criteria. This
contrast may be because references used for diagnosing ABRS
are heterogeneous. Gwaltney et al.® performed an observatio-
nal study assessing patients with ARS caused by rhinovirus. Wald
et al.” performed a descriptive study without data analysis. Berg
et al.®, Hansen et al.”), Van Buchem et al."?, Lindbaek et al."",
Shaikh et al."? assessed parameters for diagnosing ARS, other
than ABRS. Evan et al."® used positive microscopic findings from
maxillary tapping as a reference without sending specimen for
bacterial culture. Young et al." used positive response to an-
tibiotics as a reference without sending specimen for bacterial
culture. Soderstrom et al.™ and Lacroix et al."® used bacterial
culture from nasopharynx as a reference. Hansen et al. focused
on the maxillary sinus for diagnosing ABRS""”. Compared to pre-
vious studies, we used positive middle meatal bacterial cultures
which had to the best of our knowledge never been used.

One limitation of this study is that endoscopic middle meatal
culture is not considered a gold standard in diagnosing of ABRS.
Positive bacterial culture from sinus punctures are generally
recommended. However, the authors did not use antral punc-
ture, that requires an invasive procedure, and because the most
common source of ABRS has been anterior ethmoid sinuses.
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Negative bacterial culture from specimen collected from maxil-

lary sinus does not diagnose acute bacterial ethmoiditis. In

contrast, endoscopic middle meatal samples collected by swab
discharge draining from all anterior paranasal sinuses should
miss less numbers of patients with ABRS. According to the study

by Benninger et al., an endoscopic middle meatal culture could

be used to replace puncturing cavities"®. It has a sensitivity of
80.9%, and a specificity of 90.5%. The other limitation is that the
authors only performed aerobic cultures and patients with ABRS
caused by anaerobic bacteria may have been missed.

Conclusion

For diagnosing acute bacterial rhinosinusitis, both EPOS2012
and IDSA2012 had modest accuracy. EPOS2012 had less sensiti-
vity but better specificity compared to IDSA2012. In practice, the
use of IDSA2012 may contribute to excessive use of antibiotics
due to its poor specificity. When the aim is to limit use of antibi-
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